
Climate Science
in 10 minutes*
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*If you don’t have 10 minutes then try this:

“Climate Change in 60 seconds” – The Royal Society

https://royalsociety.org/topics-policy/projects/climate-change-evidence-causes/
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What I will cover:

Basics of Climate Science 
– why the earth is heating up, and possible global climate trajectories.

What are the potential impacts of climate change

What are the main sources of anthropogenic greenhouse gas emissions

What is needed to mitigate the worst impacts of global heating
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Basics of Climate Science 
– why the earth is heating up

• Greenhouse effect 

• GWP – CO2, CH4, N2O

• CO2 levels Keeling curve 

• How long have we known?

Credit: 
NASA/JPL-Caltech
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Greenhouse gas effect

• Sun radiates at 5800K
• Visible light ~ 0.5µm

• Earth re-radiates at 255K1

• Infrared ~10µm

• Greenhouse gases :
• Largely transparent to solar 

radiation
• Absorb and re-radiate radiation 

energy in the infrared spectrum

• Result : heat is “trapped” by the 
atmosphere
1 Effective blackbody temperature of the earth is about 255K (-18°C) 4



Global Warming Potential (GWP)

How much heat a gas 
traps compared to the 
same mass of CO2.
Hence measurement 
of greenhouse gases 
in kgCO2e.

Greenhouse gas GWP
Carbon dioxide (CO2) 1
Methane (CH4) 28
Nitrous oxide (N2O) 265
Hydrofluorocarbons (HFCs) 4 – 12,400
Perfluorocarbons (PFCs) 6,000 – 18,000
Sulphur hexafluoride (SF6) 23,500
Nitrogen trifluoride (NF3) 16,100

5
100-year GWP figures from AR5, not including climate-carbon feedbacks. 



Keeling Curve

• CO2 concentration in the 
atmosphere measured at Mauna 
Loa in Hawaii since 1958.
• Pre-industrial levels: 270 ppm
• 1960: 313 ppm
• 2018: 407.4 ppm
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CO2 levels for the past 800,000 years
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Resulting temperature increases since 1850
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Source: Met office



… or in colour

9

• Each stripe represents a year 
• 1850-2018
• @ed_hawkins



Variable warming
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How long have we known?

• Nearly 200 years – the science
• Since 1965 – the possible 

effects known by Exxon and 
others
• 1989 - Margaret Thatcher 

speech to UN
• 1992 - UNFCCC treaty and Rio 

Earth Summit 
• 1997 - Kyoto protocol
• 2015 - Paris Agreement

• 1824 – Joseph Fourier proposed
• 1859 – John Tyndall measured 

radiative properties of some GHGs
• 1896 – Svante Arrhenius made the 

first quantitative prediction of 
global warming due to a 
hypothetical doubling of CO2

• 1989 – Margaret Thatcher
“Of all the challenges faced by the 
world community in the last four years, 
one has grown clearer than any other in 
both urgency and importance—I refer 
to the threat to our global 
environment”.
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https://www.margaretthatcher.org/document/107817

https://www.margaretthatcher.org/document/107817


Temperature projections for 2100

• Current global 
policies on track for 
3.3°C temperature 
rise
• Current global 

government 
pledges and targets 
result in 2.7°C rise

12Source: Climate Action Tracker



Possible global climate trajectories

• Emission 
reductions 
required for 
2030 to meet 
2°C and 1.5°C

13Source: Climate Action Tracker



Basics of Climate Science 
– why the earth is heating up, and possible global climate trajectories.

What are the potential impacts of climate change

What are the main sources of anthropogenic greenhouse gas emissions

What is needed to mitigate the worst impacts of global heating
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What are the potential impacts of climate 
change
• Temperature rise, extreme weather events, rising sea levels, bio-

diversity loss.
• Mass migration due to land becoming uninhabitable:
• Wet bulb temperature > 35C is not liveable
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We are already starting to see the effects: numerous 
studies link extreme weather events and climate 
change
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Notes
(1) Source: Nature Climate Change, 2016
(2) Source: Climate communication, 2019
(3) Source: ClimateChangePost, 2019

Floods across the UK, 2014
Studies found that 

precipitation was more 
severe due to climate 

change(1)

USA snow blizzards, 2010
Studies found that climate 

change causes an increase in 
the intensity and levels of 

snowfall of winter storms(2)

Forest fires in Italy
Studies found that climate 

change leads to higher forest 
fire potential and risk across 

the Alps and Mediterranean(3)

https://www.nature.com/articles/nclimate2927
https://www.climatecommunication.org/new/features/extreme-weather/winter-storms/https:/iopscience.iop.org/article/10.1088/1748-9326/aa9ef2/meta
https://www.climatechangepost.com/italy/forest-fires/


Sea Level Rise

17Notes
(1) Source: Met office



Arctic Sea Ice loss
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Extreme Events
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Model Uncertainty - Tipping elements
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The Paris Climate Agreement – Why 2°C / 
1.5°C
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Basics of Climate Science 
– why the earth is heating up, and possible global climate trajectories.

What are the potential impacts of climate change

What are the main sources of anthropogenic greenhouse gas emissions

What is needed to mitigate the worst impacts of global heating
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What are the main sources of anthropogenic 
greenhouse gas emissions?

25Source: IPCC AR5 WG3 (2014)

UK GHG emissions 2017

Source: BEIS 2017 UK Greenhouse Gas Emissions  



UK Historic GHG emissions
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• Significant reduction 
in emissions from 
power generation.  
Mainly due to phasing 
out of coal.
• Transport emissions 

have not reduced at 
all.



Global GHG emissions by type of GHG and by 
major country emitters

27Source: UNEP Emissions Gap Report 2018



Basics of Climate Science 
– why the earth is heating up, and possible global climate trajectories.

What are the potential impacts of climate change

What are the main sources of anthropogenic greenhouse gas emissions

What is needed to mitigate the worst impacts of global heating

28



What is needed to mitigate the worst impacts 
of global heating?

29Source: UNEP Emissions Gap Report 2018



Thank you
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Appendix
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Blackbody radiation
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Temperature of Planet Earth
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IPCC SR15 scenarios
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